Identification of a second putative receptor of platelet-activating factor from human polymorphonuclear leukocytes.
Due to multiple molecular species of platelet-activating factor (PAF) and the existence of high affinity binding sites in a variety of cells and tissues, possible existence of PAF receptor subtypes has been suggested. This report shows differences between specific PAF receptors in human leukocytes and platelets. Human polymorphonuclear leukocyte membranes showed high affinity binding sites for PAF with an equilibrium dissociation constant (KD) of 4.4 (+/- 0.3) x 10(-10) M. We compared the relative potencies of several PAF agonists and receptor antagonists between human platelet and human leukocyte membranes. One receptor antagonist (Ono-6240) was found to be 6-10 times less potent in inhibiting the specific [3H]PAF receptor binding, PAF-induced GTPase activity, as well as the PAF-induced aggregation in human leukocytes than in human platelets. Mg2+, Ca2+, and K+ ions potentiated the specific [3H]PAF binding in both systems. Na+ and Li+ ions inhibited the specific [3H]PAF binding to human platelets but showed no effects in human leukocytes. K+ ions decreased the Mg2+-potentiated [3H]PAF binding in human leukocytes but showed no effects in human platelets. PAF stimulates the hydrolysis of [gamma-32P] GTP with an ED50 of about 1 nM, whereas the biological inactive enantiomer shows no activity even at 10 microM in both human platelets and human leukocytes. The PAF-stimulated GTPase in human leukocytes can be abolished by the pretreatment of membranes with pertussis toxin and cholera toxin. However, the PAF-stimulated activity of GTPase in human platelets is insensitive to pertussis toxin and cholera toxin. These results suggest that there exists a second type of PAF receptor in human polymorphonuclear leukocytes, which is structurally different from the one characterized in human platelets, and that the guanine nucleotide-binding protein coupled to PAF receptors in human leukocytes is also different from the one in human platelets.